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(57) ABSTRACT 

An apparatus for compensating for dispersion of an optical 
fiber in an optical line, which compensates for dispersion 
generated in the optical fiber when an optical Signal pro 
duced by an optical transmitter is transmitted to an optical 
receiver via the optical line, is provided. The apparatus 
includes a dispersion compensation fiber for compensating 
an optical Signal produced by an optical transmitter in order 
to predict and compensate for dispersion generated in the 
optical line, a dispersion compensation filter for controlling 
the dispersion value of the optical Signal dispersion 
compensated by the dispersion compensation fiber, to gain 
Zero Overall dispersion, and an optical amplifier for ampli 
fying a Signal having a dispersion value adjusted by the 
dispersion compensation filter and outputting the result to 
the optical line. Accordingly, it is easy to Zero a dispersion 
value of an optical fiber in the optical line by regulation of 
the dispersion compensation fiber and filter. When the 
dispersion value varies with the deterioration of the optical 
fiber in the optical line, continuous compensation is not 
possible using only the dispersion compensation fiber. 
However, continuous compensation is easily made by add 
ing the dispersion compensation filter. 

3 Claims, 2 Drawing Sheets 
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APPARATUS FOR COMPENSATING FOR 
DISPERSION OF OPTICAL FIBER IN AN 

OPTICAL LINE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an apparatus compensat 

ing for dispersion of an optical fiber in an optical line when 
an optical Signal generated by an optical transmitter is 
transmitted to an optical receiver via the optical line, and, 
more particularly, to an apparatus compensating for disper 
Sion of an optical fiber in an optical line using a dispersion 
compensation optical filter. 

2. Description of the Related Art 
When an optical Signal is transmitted via an optical line in 

a high-Speed optical transmission network, dispersion of the 
optical Signal occurs. Accordingly, the maximum distance 
that the optical Signal can be transmitted without compen 
sation at a repeater is limited, and errors occur. To prevent 
these errors, dispersion of the optical line must be compen 
Sated. In general, the dispersion of the optical line is com 
pensated by using a dispersion compensation fiber. 

In order to calculate the total dispersion of optical fiber 
cables installed in the field, the optical fiber cables are 
produced in a factory, wound around a drum, and the ends 
of the produced fiber cable are connected to measuring 
equipment to measure the total dispersion. However, after 
being installed in the field, the ends of the optical cable are 
isolated from each other by tens to hundreds of kilometers, 
So it is difficult to measure the dispersion value in the field. 
Thus, a dispersion value per km is calculated, the length of 
a dispersion compensation optical fiber is thus determined, 
and the determined length is applied to compensate for the 
dispersion. However, this method does not produce accurate 
dispersion compensation. 

In the prior art, when the optical fiber cables were 
produced in a factory and the dispersion measured, a con 
ventional Single-mode fiber typically has had a dispersion 
of, at most, 17 pS/nm/km at a wavelength of 1.55 um. Here, 
the dispersion value is positive. The positive dispersion can 
be minimized to, at most, 2.7 pS/nm/km if using a dispersion 
shifted fiber designed to have a Zero dispersion at a wave 
length of 1.55 um. However, since the dispersion affects the 
maximum distance between repeaters in high-speed 
transmission, a dispersion compensation fiber having a 
negative dispersion is needed. In particular, the conventional 
Single mode fiber has a large dispersion, So that a dispersion 
compensation fiber must be utilized. That is, when the 
conventional Single-mode fiber having a dispersion of 17 
pS/nm/km is installed and used in a 40 km length, its total 
dispersion is 680 pS/nm/km. Accordingly, in order to obtain 
a Zero dispersion, a dispersion compensation fiber having a 
negative dispersion of 680 pS/nm/km is applied to the optical 
line. However, the dispersion compensation fiber is modu 
larized into 20 km, 40 km, 60 km, 80 km, etc. lengths, and 
installed and used in a rack of optical transmission equip 
ment. Therefore, if the length of an optical line does not 
match one of the modularized distances, the dispersion 
cannot be accurately compensated, Since an exact dispersion 
compensation fiber is not used. 
AS described above, use of the dispersion compensation 

fiber may cause the following problems. First, it is difficult 
to completely eliminate dispersion by attempting to match a 
total positive dispersion of an optical fiber in an optical line 
with a negative dispersion of a dispersion compensation 
fiber. Second, Since dispersion varies with the deterioration 
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2 
of an optical fiber in the optical line, the dispersion com 
pensation fiber cannot continuously compensate for the 
varying dispersion. Third, Since the dispersion compensa 
tion fiber is modularized and packaged to have a constant 
dispersion, when dispersion compensation is made for an 
actual optical line, it is difficult to compensate the dispersion 
with a Standard length of the dispersion compensation fiber. 
Since an optical line is installed with arbitrary length, 
modularization and Standardization of the dispersion com 
pensation fiber are not easy. 

SUMMARY OF THE INVENTION 

To solve the above problems, it is an objective of the 
present invention to provide an apparatus for compensating 
for dispersion of an optical fiber in an optical line, by which 
Zero dispersion is achieved using a filter which regulates 
dispersion. 

Accordingly, to achieve the above objective, there is 
provided an apparatus for compensating for dispersion of an 
optical fiber in an optical line when an optical Signal 
produced by an optical transmitter is transmitted to an 
optical receiver via the optical line, the apparatus compris 
ing: a dispersion compensation fiber for compensating the 
optical Signal produced by the optical transmitter to a 
predetermined dispersion, to predict and compensate for 
dispersion generated in the optical line; a dispersion com 
pensation filter for controlling the dispersion of the optical 
Signal dispersion-compensated by the dispersion compensa 
tion fiber, to obtain Zero Overall dispersion; and an optical 
amplifier for amplifying a signal having a dispersion 
adjusted by the dispersion compensation filter and output 
ting the amplified signal to the optical line. 
The apparatus for compensating for dispersion of an 

optical fiber on an optical line further comprises: a circulator 
for receiving the optical Signal compensated by the disper 
Sion compensation fiber and outputting that Signal to the 
dispersion compensation filter, receiving the optical Signal 
having a dispersion value adjusted by the dispersion com 
pensation filter, and outputting that Signal having the dis 
persion value adjusted to the optical amplifier; a photode 
tector detecting the optical signal having the dispersion 
value adjusted by the dispersion compensation filter, and 
converting the optical Signal detected to an electrical Signal; 
and a tracking unit receiving the electrical Signal from the 
photodetector and adjusting the dispersion of the dispersion 
compensation filter to a predetermined value. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above objective and advantages of the present inven 
tion will become more apparent by describing in detail a 
preferred embodiment thereof with reference to the attached 
drawings in which: 

FIG. 1 is a block diagram illustrating a network config 
ured to compensate for dispersion of an optical fiber on an 
optical line, according to a preferred embodiment of the 
present invention; 

FIG. 2 is a block diagram illustrating a method of using 
a reflective etalon filter using an optical circulator; and 

FIG. 3 is a graph illustrating the result when a positive 
dispersion in an optical line is compensated to Zero using a 
negative dispersion compensation fiber and a dispersion 
compensation filter. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIG. 1, a network for compensating for 
dispersion of an optical fiber in an optical line comprises an 
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optical transmitter 100, a dispersion compensation fiber 110, 
a circulator 120, a dispersion compensation filter 130, an 
optical amplifier 140, an optical line 150, and an optical 
receiver 160. 

The optical transmitter 100 is a module for generating and 
transmitting an optical Signal, and includes a DFB distrib 
uted feedback Bragg-laser diode (LD) 112 for converting an 
electrical signal into an optical Signal and a modulator 114 
for modulating the optical Signal. Here, 10Gbps-level trans 
mission equipment is used for the optical transmitter 100. 
The dispersion compensation fiber 110 is connected to the 
optical transmitter 100 and compensates for dispersion in the 
optical line 150. A compensation of -340 ps/nm/km is 
possible. The circulator 120 receives an optical Signal 
dispersion-compensated by the dispersion compensation 
fiber 110 and outputs the same to the dispersion compensa 
tion filter 130, and receives an optical Signal dispersion 
regulated by the dispersion compensation filter 130 and 
outputs the same to the optical amplifier 140. 

The dispersion compensation filter 130 is a reflective 
etalon filter, adjustable by more than +5 pS/nm, which is 
connected to the optical amplifier 140. The optical line 150 
is a medium for transmitting the dispersion-compensated 
optical Signal and uses a conventional Single-mode optical 
fiber 200 km long. The etalon filter generally generates a 
positive or negative dispersion value using time delay char 
acteristics of a peak signal value reflected due to resonance 
of a cavity, and uses a dispersion value determined by 
Sections of the optical line when the optical line is installed. 
The optical receiver 160 is a module for receiving the optical 
Signal, and uses a 10Gbps receiver. 

FIG. 2 is a block diagram illustrating a method of using 
the reflective etalon filter including an optical circulator. A 
photodetector 200 detects an optical Signal having a disper 
Sion value regulated by the dispersion compensation filter 
130, and converts the optical Signal to an electrical Signal. A 
tracking unit 210 receives the electrical Signal converted by 
the photodetector 200 and automatically adjusts the disper 
sion of the dispersion compensation filter 130 to achieve 
Zero dispersion. 

The dispersion compensation filter 130 can be manually 
controlled by optical Spectrum equipment or a bit error 
measurer, or automatically controlled electrically by a cir 
cuit for automatically tracking dispersion, in order to make 
the dispersion Zero. In FIG. 1, the dispersion of the disper 
sion compensation filter 130 is manually controlled. In order 
for dispersion compensation, the dispersion compensation 
filter 130 can be attached in the middle of the optical line or 
toward the receive port of the 10Gbps receiver 160. It is 
more effective if the dispersion compensation filter 130 is 
attached to the receive port of the 10Gbps receiver 160. 

If a bit error tester is not installed in the aforementioned 
configuration, noise producing about 10" bit errors is 
generated because Sufficient dispersion compensation is not 
achieved for an optical fiber having a total dispersion of 700 
ps/nm at a wavelength of 1.55 um. On the other hand, when 
the reflective etalon filter 130 was attached to the dispersion 
compensation fiber 110, the dispersion of the dispersion 
compensation fiber 110 was adjusted to -260 ps/nm, and 
thus the optical line was Set to a dispersion of exactly Zero. 
As a result, noise producing 10 bit errors was generated. 
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FIG. 3 is a graph showing the result when the positive 

dispersion of the optical line is reduced to Zero by using a 
negative dispersion from the dispersion compensation fiber 
and filter. 
According to the present invention, it is easy to achieve 

exactly Zero dispersion by matching the total positive dis 
persion of an optical fiber in the optical line with the 
negative dispersion of the dispersion compensation fiber and 
filter. 

In the prior art, when the dispersion value varied with the 
deterioration of the optical fiber on the optical line, continu 
ous compensation was not possible using only the dispersion 
compensation fiber. However, in the present invention, con 
tinuous compensation is easily made by adding the disper 
Sion compensation filter. 
With a dispersion compensation fiber that is modularized 

and packaged and therefore has a constant dispersion, it is 
difficult to compensate for dispersion of an actual optical 
line. Also, Since Sections of the optical line are installed in 
various lengths, modularization and Standardization of the 
dispersion compensation fiber have not been easy. However, 
the present invention Solves these problems. 
What is claimed is: 
1. An apparatus for compensating for dispersion of an 

optical fiber in an optical line comprising: 
a dispersion compensation fiber for compensating disper 

Sion of an optical Signal produced by an optical trans 
mitter to a first dispersion value, in order to predict and 
compensate for dispersion generated in an optical line; 

a dispersion compensation filter for controlling the dis 
persion value of the optical Signal, after dispersion 
compensation by the dispersion compensation fiber, to 
obtain Zero overall dispersion; 

an optical amplifier for amplifying a Signal having a 
dispersion value adjusted by the dispersion compensa 
tion filter and outputting an amplified signal to the 
optical lines, 

a circulator for receiving the optical Signal after disper 
Sion compensation by the dispersion compensation 
fiber and outputting the optical Signal received to the 
dispersion compensation filter, receiving the optical 
Signal having a dispersion value adjusted by the dis 
persion compensation filter, and outputting the Signal 
having the dispersion value adjusted by the dispersion 
compensation filter to the optical amplifier; 

a photodetector for detecting and converting the optical 
Signal having the dispersion value adjusted by the 
dispersion compensation filter into an electrical Signal; 
and 

a tracking unit for receiving the electrical signal from the 
photodetector and, in response, adjusting the dispersion 
value of the dispersion compensation filter. 

2. The apparatus for compensating for dispersion of an 
optical fiber in an optical line as claimed in claim 1, wherein 
the dispersion compensation filter is a reflective etalon filter. 

3. The apparatus for compensating for dispersion of an 
optical fiber in an optical line as claimed in claim 1, wherein 
the dispersion compensation filter provides manual control 
of dispersion value. 


